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ABSTRACT
High free-edge interfacial stresses at the ends of adherends are responsible for the debonding failure of bonded 
and adhesively bonded joints. This study aims at formulation of a general stress-function variational method for ef-
fi cient, accurate determination of the interfacial stresses in these joints subjected to mechanical or thermomechan-
ical loads. Two unknown interfacial shear and normal (peeling) stress functions are introduced at each interface of 
the joints; the stress fi eld in the adherends and adhesive layer of the joints are expressed in terms of the interfacial 
stress functions. A set of ordinary differential equations  of the unknown interfacial stress functions is obtained via 
minimizing the complimentary strain energy of the joints and solved by means of the eigenfunction method. The 
gained stress fi eld can satisfy all the traction boundary conditions, especially the shear-free conditions at the ends 
of the adherends and adhesive layer. The stress-fi eld results obtained by the present method are validated by 
using fi nite element method. It shows that the stress-function variational method is capable of effi ciently predicting 
the stress-fi eld in bonded and adhesively bonded joints in high accuracy. Parameter study is further performed 
to examine the dependencies of the interfacial stresses upon the geometries, moduli, and temperature of the 
adherends and adhesive layer, respectively. This method can be extended for stress analysis of a variety of three- 
layered bonded and adhesively bonded joints, scaling analysis of joint strength, and validation of other analytic 
and numerical methods used for joint stress analysis and design. In addition, the present method can be further 
extended for high-effi ciency, reliable stress analysis of adhesively bonded composite and multimaterial joints.
